Indocyanine green extraction and galactose tolerance have been measured in 6 normal subjects and 27 patients with marked reduction of ventilatory capacity. In 21 of the 27 patients the indocyanine green extraction was definitely abnormal, the other six gave borderline results. The galactose tolerance test was abnormal in 19 of 27 cases with a correlation coefficient of 0.69.
Indocyanine green extraction and galactose tolerance have been measured in 6 normal subjects and 27 patients with marked reduction of ventilatory capacity. In 21 of the 27 patients the indocyanine green extraction was definitely abnormal, the other six gave borderline results. The galactose tolerance test was abnormal in 19 of 27 cases with a correlation coefficient of 0.69.
The work indicates that a high proportion of patients with obstructive airway disease have evidence of liver dysfunction when conventional liver function tests are normal. It is postulated that this is due to reduced hepatic blood flow and hepatic congestion.
REsULTS
measurements were taken every 5 min for 20 min and then two further 10 min samples. Analyses were carried out as soon as possible and within one hour of the completion of the test. Galactose was measured using the galactose oxidase method (Hjelm, 1967) . The indocyanine green was measured colorimetrically in plasma at 800 nm and the results expressed as per cent retention at 20 min. Arterial blood gases and lung function were measured on the same day and blood sample sent for T. and T. measurements.
Previous work here has shown that a galactose half life of over 15 min is abnormal and the six normals in this series support this finding. Cobb and Saunders (1970) had control values for indocyanine green retention at 20 min of 0.56% to 1.08%. Normal values in this series range from 0.32 % to 2.7%. We suggest that values over 3 % are abnormal.
METHOD
The mean of the indocyanine green results expressed as percentage retention is 4.7%. Twenty-one of the thirty-three patients had values over 3 % and in all these there was marked reduction ofventilatory capacity. The eight patients with pulmonary heart disease had high percentage retention and in four it was over 10%. Six patients with reduced ventilatory function had indocyanine green retention figures within our normal range, but high by comparison with the controls of Cobb and Saunders (1970) . Thirty-three patients were studied. Six were
The intravenous galactose tolerance test was normal; twenty-seven had marked reduction of the abnormal in nineteen cases. The mean was 17.2 min. ventilatory tests of lung function. Eight had pul-All nineteen had marked reduction of ventilatory monary heart disease; eighteen had normal electro-capacity and again some of the more severe cases cardiograms.
had the highest levels of galactose half life. Eight The test was carried out at 9.30 after an overnight patients with pulmonary disease had normal glactose fast and with patients at rest. Intravenous galactose half life of 15 min or less but three had abnormal (0.35 gfk) and indocyanine green (0.5 mgfk) were indocyanine green extraction. The correlation injected into one arm and sampling carried out from coefficient r was 0.69 ( Fig. 1) . the other arm. Samples for dye estimation were
The relationship of the galactose tolerance and taken every 4 min for 20 min; samples for galactose indocyanine green extraction to the tests of ven-26
Indocyanine green has been used to evaluate hepatic function (Caesar et al, 1961) . It has been found a good test of persisting liver change in toxicity studies (Vogin et al, 1967) .It does not require conjugation for its extraction and the rate of its disappearance from plasma is related to liver blood flow. Leevy et al, (1962) noted that hypoxia induced by breathing 10% oxygen did not influence the hepatic extraction of indocyanine green. Extraction has been shown to be abnormal in experimental cardiac infarction (Hood et al, 1968 ) and in myocardial infarction in man (Cobb and Saunders, 1970) the abnormality probably relating to reduced liver blood flow, other liver function tests being normal.
The galactose tolerance test is abnormal in pulmonary heart disease and in chronic bronchitis before pulmonary heart disease appears (Thomas and Saunders, 1969) . This was shown to be an hepatic disturbance and it was postulated that it was related to reduced hepatic blood flow. Galactose clearance is related to the redox state of the liver and hypoxia could cause this abnormality. However, if indocyanine green extraction is not affected by hypoxia a comparison of the behaviour of the two tests in pulmonary disease should be of interest and provide further proof of early disturbance of one part of liver function in chronic bronchitis. tilatory capacity was similar-both tests were abnormal in 70% to 77% of the patients with chronic bronchitis and reduced ventilatory capacity (Fig. 2) .
Similarly both tests are abnormal in 70 %of patients with any reduction in oxygen saturation (Fig. 3) . There was no progressive decrease in liver function with increased severity of hypoxia. There was no correlation with the level of pCO •. Hamolsky and Stein, (1961) had described an increase in the T 8 test of thyroid function in patients with pulmonary disease and raised pCO.levels. We failed to confirm this and found no correlation. This was important because galactose tolerance is greatly disturbed in thyrotoxicosis. In a parallel study there is evidence that the intravenous galactose tolerance is abnormal in thyrotoxicosis (Thomas and Edwards, 1971 ). These results demonstrate clearly that the galactose abnormality is due to a disorder of liver function and not to an effect of increased thyroid hormones. Only 29 % of these patients had evidence of pulmonary heart disease when abnormal liver function would be expected. There is therefore a disturbance capable of altering galactose tolerance or indocyanine green extraction or both in these patients. The likely common factor in the two tests is a reduction in hepatic blood flow or the production of some hepatic congestion before clinical heart failure occurs. If our findings and the comments of Leevy et af (1962) are correct, hypoxia per se should not affect the indocyanine green. In a previous report (Thomas and Saunders, 1969) we postulated a reduced hepatic blood flow and hepatic congestion due to changes in intrathoracic pressures affecting venous return in the inferior vena cava at diaphragm level.
There are nutritional changes in these patients which could be related to disturbed liver function and the further study of this problem could be important in assessing the overall effects of pulmonary disease.
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